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FOREWORD 


This  report  (Volume  I  through  Volume  VIII)  represents  the  final  phase  of 
a  study  and  test  which  was  initiated  in  September  1964  to  explore  newly  devel¬ 
oped  techniques  and  devices  for  presenting  T.  O.  (Technical  Order)  type  in¬ 
structions  and  information.  The  eight  volumes  of  data  contain  the  result  of  a 
test  conducted  in  an  operational  environment  using  concepts  developed  during 
an  earlier  phase  under  Contract  AF  04(694)-729  and  documented  in  BSD-TR- 
65-456.  Both  the  early  phase  and  final  phases  which  were  accomplished  under 
Contract  AF  04(694)-984,  Project  1316,  "Presentation  of  Information  for  Mainte¬ 
nance  and  Operation  (PIMO)",  were  started  in  June  1966  and  completed  in 
April  1969.  This  final  report  was  submitted  in  May  1969. 

The  original  program  documentation  was  prepared  by  Mr.  C.  L.  Schaffer, 
SMTE,  in  1964.  He  subsequently  functioned  as  the  Air  Force  Program  Direc¬ 
tor  and  Chairman  of  a  Working  Group  which  monitored  all  development  through¬ 
out  the  life  of  the  project.  This  Group  was  composed  of  individuals  from  var¬ 
ious  Air  Force  commands  (AFLC,  MAC,  ATC,  ADC,  AFSC)  and  the  Army 
Command  (AMCPM,  AXMLE)  knowledgeable  in  the  various  maintenance  dis¬ 
ciplines  and  all  facets  of  the  T.  O.  system.  Capt.  Don  Tetemeyer,  the  Pro¬ 
ject  Scientist  during  the  formulative  stages  of  the  Program  was  largely  re¬ 
sponsible  for  the  basic  test  structure.  Mr.  John  Saunders  was  the  monitor 
for  all  contractual  aspects  until  his  reassignment  in  1968. 

Any  success  one  may  attribute  to  the  project  must  be  shared  by  numerous 
individuals;  however,  major  credit  and  appreciation  are  due  General  Howell  M. 
Estes,  Jr.,  Commander  of  the  Military  Airlift  Command,  who  provided  the 
C-141A  aircraft  and  the  bases  at  Charleston,  Dover  and  Norton  for  the  opera¬ 
tional  test.  Sharing  in  the  credit  for  the  MAC  contributions  are  Lt.  Col.  Don 
Watt  and  his  staff  at  Hq.  MAC,  and  Col.  Foreman,  Col.  Henzi,  W/O  Van  Riper 
and  all  the  personnel  at  Charleston  Air  Force  Base  and  also  at  Dover  and  Norton 
who  participated  in  the  test.  The  hardships  imposed  on  their  organizations 
are  recognized,  and  we  sincerely  appreciate  the  special  efforts  put  forth  to 
overcome  all  obstacles.  The  test  could  never  have  been  conducted  without  the 
cooperation  and  competent  performance  of  these  many  individuals. 

We  are  especially  indebted  to  the  Air  Force  Human  Resources  Laboratory, 
Wright-Patterson  Air  Force  Base  for  their  financial  contributions  at  a  critical 
point  in  tne  project;  and  also  to  the  Army  Materiel  Command,  who  believed  the 
test  potential  of  sufficient  magnitude  to  warrant  the  expenditure  of  their  funds. 

We  are  most  grateful  for  their  confidence  and  assistance.  It  is  most  assuredly 
the  primary  factor  that  permitted  completion  of  the  test. 

This  technical  report  has  been  reviewed  and  is  approved. 

D.  A.  Cook,  Lt.  Col.  USAF 
Hq.  AFSC  (SCS-2) 


ABSTRACT 


This  report  describes  the  latest  phase  in  the  program  to  develop  and 
evaluate  PIMO  (Presentation  of  Information  for  Maintenance  and  Operation); 
a  job  guide  concept  applied  to  maintenance.  Between  August  1968  and  April 
1969,  a  test  was  conducted  at  Charleston  AFB,  South  Carolina,  to  deter¬ 
mine  the  effectiveness  of  PIMO.  Three  immediate  behavioral  effects  were 
expected:  1)  reduction  in  maintenance  time,  2)  reduction  in  maintenance 
errors,  and  3)  allow  usage  of  inexperienced  technicians  with  no  significant 
penalty.  Experienced  and  inexperienced  Air  Force  technicians  performed 
maintenance  on  C-141A  aircraft  using  PIMO  Job  Guides  presented  in  audio¬ 
visual  and  booklet  modes.  Performance  was  measured  in  terms  of  time  to 
perform  and  procedural  errors.  The  performance  was  compared  with  the 
performance  on  the  same  jobs  by  a  control  group,  i.e.,  experienced  tech¬ 
nicians  performing  in  the  normal  manner.  The  following  conclusions  were 
drawn  from  the  test  results:  1)  after  initial  learning  trials,  both  experi¬ 
enced  and  inexperienced  technicians  using  PIMO  can  perform  error-free 
maintenance  within  the  same  time  as  experienced  technicians  performing 
in  the  normal  manner,  2)  inexperienced  technicians  perform  as  well  as 
experienced  technicians  when  both  use  PIMO,  3)  there  is  no  significant 
difference  between  audio-visual  and  booklet  modes,  4)  the  users  revealed 
an  overwhelmingly  positive  reaction  to  PIMO,  and  5)  the  performance  im¬ 
provements  provide  the  capabilities  to  significantly  improve  system  per¬ 
formance  defined  in  terms  of  departure  reliability,  time -in-maintenance, 
and  operational  readiness.  This  report  also  presents  a  description  of  the 
recommended  operational  system,  specifications  and  guidelines  for  PIMO 
format  development,  including  troubleshooting. 
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PIMO  FORMAT  SPECIFICATION 


1.  SCOPE 

1. 1  This  specification  provides  the  requirements  for  modification  of  MIL- 
M-38Y30  (USAF)  and  MIL-M-4410E  (USAF)  for: 

(a)  Definitions  of  maintenance  information; 

(b)  Data  base; 

(c)  Front  matter; 

(d)  Introduction; 

(e)  Divided  publication; 

(f)  Job  guide  additions; 

(g)  Basic  characteristics  of  text; 

(h)  Level  of  detail; 

(i)  Presentation  format; 

<3 }  Writing  style; 

(k)  Arrangement  and  titles; 

(l)  Special  arrangement  for  multi-man  activities; 

(m)  Notes,  Cautions,  and  Warnings; 

(n)  Numbering; 

(o)  Preparation  of  reproducible  copy; 

(p)  Covers  and  binders;  and 

(q)  Photolith  negatives/ photo  direct. 

These  modifications  specifically  define  the  changes  to  implement  the  PIMO 
Job  Guides.  The  modifications  apply  specifically  to  the  Checkout  (operational 
or  unit  level).  Remove,  Install,  and  Adjust  maintenance  functions.  Modifica¬ 
tions  in  this  specification  do  not  apply  to  troubleshooting.  Requirements  for 
troubleshooting  information  are  covered  in  Volume  V.  These  requirements 


also  apply  tc  changes  and  revisions. 


1.2  Where  the  requirements  specified  in  the  referenced  documents  conflict 
with  the  requirements  cited  herein,  the  requirements  of  this  specification 
shall  apply  when  the  PIMO  Job  Guides  have  been  specified  for  the  system  of 
concern. 

The  specifications  apply  to  the  following  type  of  documents: 

(a)  Organizational  maintenance  instructions  (job  guides); 

(h)  Index  yolume; 

(c)  Maintenance  support  information  volume. 

2.  APPLICABLE  DOCUMENTS 

2. 1  The  following  documents  of  the  issue  in  effect  on  date  of  Invitation  for 
Bids  or  Requests  for  Proposal,  form  a  part  of  this  specification  to  the  extent 
specified  herein. 

SPECIFICATIONS:  - 


MILITARY 

MIL-M-38730 

—  Manuals,  Technical: 

General  requirements 

for  preparation  of 

MIL-M-4410E 

—  Manuals,  Technical: 

Title  page  and  list  of 

effective  pages;  certificate  of  destruction 
page;  transmittal  notice;  reproduction  as¬ 
sembly  sheet;  photolithographic  negatives; 
printing;  and  binders. 

STANDARDS 

MIL-STD-12  —  Abbreviations  for  use  on  drawings  and  in 

technical-type  publications. 


MIL-STD-17 


Mechanical  Symbols. 


PUBLICATIONS 

Technical  Order  —  00-5-1  Air  Force  Technical  Order  System. 

3.  REQUIREMENTS 

3. 1  DEFINITIONS 

3. 1. 1  Maintenance  Function.  A  generic  group  of  maintenance  actions  per¬ 
formed  to  assure  that  the  system,  or  portion  thereof,  is  in  an  operational  or 
operationally  ready  state,  or  to  return  the  system,  or  a  portion  thereof,  to 
an  operational  or  operationally  ready  state  after  it  malfunctions. 

3. 1.2  Maintenance  Activity.  A  maintenance  function  applied  to  a  specific 
equipment  item,  group,  or  system. 

3.1.3  Maintenance  Task.  A  group  of  related  steps,  generally  consisting 
of  at  most  three  steps,  unless  a  fourth  step  closes  the  task.  A  task  is  the 
basic  unit  of  presentation  in  the  PIMO  format.  In  certain  cases,  a  task  may 
be  equivalent  to  a  step. 

3.1.4  Maintenance  Step.  A  single  maintenance  action,  e.g. ,  setting  a 
power  switch  to  the  OFF  position.  Generally,  a  step  is  comprised  of  one 
action  but  in  certain  cases  it  may  be  comprised  of  a  series  of  identical  actions, 
such  as  removing  seven  bolts. 

3.2  DATA  BASE 

Before  any  procedures  are  prepared,  a  data  base  shall  be  established  and  the 
activities  which  must  be  covered  shall  be  clearly  defined.  This  data  base 
will  be  defined  in  terms  of  a  matrix  which  will  have  on  one  axis  all  end  items 
and  subsystems  comprising  the  system  of  concern,  and  on  the  other  axis  the 
maintenance  functions.  Criteria  for  inclusion  or  exclusion  of  activities  shall 
be  established  commensurate  with  the  knowledge  and  skill  of  the  intended 
users  of  the  Job  Guides.  Specific  contractual  requirements  will  dictate  wheth¬ 
er  the  preparing  agency  will  review  and  approve  the  data  base. 
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3.3  FRONT  MATTER 


3.3.1  Title  Page,  Cover,  and  List  of  Effective  Pages.  The  title  page  and 
list  of  effective  pages  shall  be  arranged  in  accordance  with  MIL-M-4410E 

and  shall  be  oriented  in  a  horizontal  format.  The  cover  shall  contain  the  same 
information  as  the  title  page,  with  only  the  date  excluded.  See  Figures  3. 1 
and  3.2. 

3.3.2  Table  of  Contents.  A  table  of  contents  shall  be  included  in  each 
volume.  Each  job  guide  manual  for  organizational  maintenance  shall  index 
the  various  activities  within  the  particulai  volume  or  book.  Maintenance  sup¬ 
port  in  urination  books  shall  index  the  various  figures  and  tables  iccated  with¬ 
in  the  book.  A  matrix  format  shall  be  used.  Equipment  title  will  be  arranged 
by  system  and  indentured  by  equipment  items  within  the  system  in  alphabetical 
order.  Maintenance  function  titles  will  be  used  as  column  headings.  The 
section  number  shall  be  shown  for  each  function  applicable  to  the  equipment 
system  or  item.  See  Figure  3.3. 

3.4  INTRODUCTION 

A  time  compliance  technical  order  (TCTO)  list  shall  appear  in  the  introductory 
section  of  each  job  guide  volume.  Additional  introductions  will  not  be  necessary. 
One  exception  is  the  introduction  for  a  classified  manual,  in  which  case  the 
directive  of  MIL-M-38730  shall  be  followed. 

3.5  DIVIDED  PUBLICATIONS 

The  index  volume  and  maintenance  support  information  shall  be  separate  books. 
The  job  guMes  for  organizational  maintenance  shall  be  organized  into  a  scries 
of  volumes  or  books.  The  criteria  for  division  of  the  total  data  into  separate 
volumes  shall  be  the  equipment  systems  or  subsystems.  The  usability  criterion 
shall  be  used  to  determine  whether  a  system  will  be  contained  in  two  or  more 
volumes.  Each  volume  shall  be  packaged  as  a  separate  book.  No  volume  shall 
contain  more  than  250  pages. 
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3.6  JOB  GUIDE  ADDITIONS 


% 
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3.6.1  Maintenance  Support  Information.  All  required  graphs,  charts,  and 
statistical  data  which  cannot  be  presented  on  one  page  or  which  interfere  with 
the  pictorial  presentation  shall  be  gathered  into  one  manual.  This  manual  shall 
be  designed  to  complement  organizational  maintenance  job  guides.  This  manual 
shall  have  a  table  of  contents,  which  need  not  be  organized  alphabetically  but 
must  allow  ready  location  of  specific  pages.  In  most  cases,  reference  to  spe¬ 
cific  data  in  this  manual  will  be  contained  in  the  job  guides. 

3.6.2  Index  Volume.  The  index  volume  shall  be  organized  in  two  ways. 

The  first  index  to  be  displayed  in  the  index  volume  shall  be  organized  by  air¬ 
craft  systems.  The  second  shall  be  the  alphabetical  order  of  equipment  end 
item  nomenclature.  Each  item  in  the  index  volume  shall  refer  to  specific  job 
guide  volumes. 

3.6.3  Appendices.  Appendices  shall  not  appear  in  job  guide  volumes.  When 
deemed  necessary,  appendices  shall  be  included  at  the  end  of  the  last  volume 
of  maintenance  support  information.  References  may  be  made  tc  the  appen¬ 
dices  from  the  job  guides. 

3.7  BASIC  CHARACTERISTICS  OF  TEXT 

3.  7.  1  Content 

3.  7.  1. 1  Maintenance  Activities.  Job  guide  information  (maintenance  in¬ 
structions)  shall  be  provided  for  performing  the  following  functions:  Remove, 
Install,  Operational  Checkout,  Adjust. 

3.  7. 1. 1. 1  Remove.  All  hardware  items  which  are  to  be  removed  shall  be 
specified  by  number  and  nomenclature.  Instructions  shall  be  included  for 
matching,  marking,  or  labeling  for  installation  of  any  component(s)  which 
could  be  installed  incorrectly.  This  shall  be  done  also  for  any  cables,  hoses, 
or  lines  which  are  disconnected  during  removal  of  an  item.  Special  hardware 
items  (non-standard  fasteners,  brackets,  or  fittings  slightly  different  from 
others  in  the  same  assembly)  shall  be  specified  by  part  number  or  other 


identifying  characteristic  (longer,  thicker,  plastic,  etc.).  This  number  or 
characteristic  shall  also  appear  as  a  callout  on  the  illustration.  Instructions 
shall  be  included  to  retain  items  for  installation  and  to  record  position  of  items 
removed,  e.g. ,  number  of  shims  at  each  attaching  point. 

I 

3.  7. 1. 1.  2  Install.  All  hardware  items  which  are  to  be  installed  shall  be 
specified  by  number  and  nomenclature.  Instructions  shall  refer  to  any  items 
which  were  retained  during  removal  and  to  any  record  of  item  position.  No 
item  need  be  installed  which  must  be  immediately  removed  in  a  required  sub¬ 
sequent  activity. 

3.  7. 1. 1.  3  Operational  Checkout.  Activities  shall  include  location  data  for 
all  functional  end  items  encompassed  in  the  check.  All  primary  equipment  and 
test  set  turn-on  and  warm-up  procedures  shall  be  included.  If  obvious,  im¬ 
mediate  and  simple  corrective  actions  are  indicated  by  certain  no-go  conditions, 
those  corrective  actions  shall  be  included  in  the  procedures.  If  a  no-go  con¬ 
dition  in  an  operational  checkout  can  be  corrected  by  an  adjustment  procedure 
requiring  less  than  ten  pages,  such  a  procedure  may  be  incorporated  in  the 
operational  checkout  as  a  subset  of  the  checkout. 

3.  7. 1 . 1. 4  Adjust.  Go/no-go  checks  shall  be  provided  to  enable  the  user  to 
determine  whether  the  unit  of  concern  is  within  tolerance  arid  what  adjustment 
is  required  to  bring  the  unit  into  tolerance.  Instructions  shall  be  provided  as 
required  to  adjust  a  string  of  interconnected  units  within  tolerance  such  that 
the  total  system  is  fully  operational. 

i 

3.  7. 1. 1.  5  Preparatory  Procedures.  The  information  for  individual  mainte¬ 
nance  activities  will  include  those  subsets  of  activities  required  to  prepare  the 
equipment  for  the  activity  of  concern.  These  subsets  include  energizing  or 
de-energizing  systems,  and  gaining  access  to  equipment  items  of  concern. 

3.  7. 1.2.  Information  Types.  The  information  provided  for  each  activity 
and  task  shall  be  sufficiently  complete  to  allow  an  inexperienced  technician 
with  just  a  general  knowledge  of  aircraft  and  standard  tools  to  conduct  the 
necessary  maintenance.  The  types  of  information  which  shall  be  covered  in¬ 
clude  the  following:  a)  preparatory  information  --  that  information  required 


Vol.4 


6 


WSMI  .7H‘t  •! 11 1  L-.WS! 


] 


B 

f 


t 


i 


to  allow  the  technician  to  prepare  for  the  activity;  b)  instructions  --  detailed 
information  on  how  to  accomplish  a  given  task,  and  the  order  in  which  tasks 
are  to  be  accomplished;  c)  tolerance  --  information  on  how  the  equipment 
must  respond,  either  in  numerical  or  qualitative  terms;  d)  location  --  infor¬ 
mation  on  the  specific  location  of  the  equipment  item  upon  which  the  action 
is  to  be  taken;  e)  context  --  the  relationship  of  the  equipment  item  of  concern 
to  its  surroundings. 

3.  7.  2  Level  of  Detail.  Task  is  the  basic  unit  of  presentation  in  that  it  is 
that  set  of  information  which  the  user  will  read  immediately  before  performing. 
A  task  is  comprised  of  generally  no  more  than  three  steps,  which  is  the  lowest 
unit  of  instructional  information.  There  may  be  cases  when  four  steps  are  in¬ 
cluded  in  a  task  if  the  fourth  step  closes  out  a  series  of  related  actions.  No 
task  can  leave  the  user  in  an  awkward  or  dangerous  situation.  See  Figure  3.  7. 

3.  7.  3  Presentation  Format 

3.  7.  3. 1  Input  Conditions  Page.  All  the  information  required  to  prepare 
for  an  activity  shall  be  contained  in  the  input  conditions  page.  This  will  be 
the  first  page  of  an  activity.  See  Figure  3.4.  The  following  items  shall  be 
included  in  the  input  conditions  page. 

3.  7.  3.  1.  1  Activity  Title.  Activity  titles  shall  specify  the  type  of  maintenance 
to  be  performed  (Remove,  Install,  Operational  Checkout,  or  Adjust)  and  the  end 
item  (component  or  subsystem)  that  is  to  receive  the  maintenance. 

3.  7.  3. 1:2  Applicability.  Applicability  of  the  instructions  to  vary  the  equip¬ 
ment  configurations  shall  be  stated  in  accordance  with  MIL-M-38730.  If  the 
instructions  apply  to  all  configurations,  the  word  "all"  shall  be  entered. 

3.7.3^.  1.3  Supplies.  Expendable  items  and  support  materials  of  no  partic¬ 
ular  stbck  number  or  grade  shall  be  listed.  Sealants,  lubricants,  replacement 
lamps,  "maintenance  in  progress"  labels,  etc.  are  considered  expendable 
items.  When  the  item  can  be  identified  by  a  federal  stock  number,  the  number 
must  be  given.  The  quantity  of  each  expendable  item  required  to  complete  the 
activity  shall  be  given. 


3.  7.  3. 1.4  Personnel  Required.  The  minimum  of  personnel  required  to 
effectively  perform  the  maintenance  activity  shall  be  specified.  Action  re¬ 
quirements  shall  be  summarized  for  each  technician  including  location(s)  and 
duties  at  the  beginning  of  the  activity.  "Specialists"  (i.e.,  personnel  competent 
in  certain  procedures,  such  as  connecting  hydraulic  pressure  to  aircraft)  re¬ 
quired  during  the  activity  will  be  noted  but  separately  listed. 

3.  7.  3. 1.  5  Special  Tools  and  Test  Equipment.  Non-expendable  equipment 
that  is  not  included  in  technicians'  tool  kits  shall  be  listed,  including  the  quan¬ 
tity  required.  Common  name,  specific  name  and  part  number  shall  be  noted. 
Those  activities  which  require  the  maintenance  support  information  manuals 
shall  list  the  volume  required. 

3.  7.  3. 1.  6  Equipment  Condition.  Certain  activities  are  dependent  upon  the 
aircraft  being  in  a  given  condition  (e.  g. ,  aircraft  must  be  on  hydraulic  jacks 
before  removing  the  shock  strut).  These  required  conditions  shall  be  stated. 
Any  information  pertinent  to  safety  shall  also  be  included  and  presented  as  a 
Caution  or  Warning.  When  the  required  conditions  can  be  obtained  by  perform¬ 
ing  other  organizational  maintenance  instructions,  those  activities  shall  be 
indicated  as  prerequisites. 

3.  7.  3. 1.  7  Illustrated  Parts  Breakdown.  When  the  organizational  mainte¬ 
nance  instructions  pertain  to  the  Remove  and/or  Install  oi  a  given  end  item, 
the  applicable  figure  in  the  Illustrated  Parts  Breakdown  shall  be  given.  The 
reference  shall  include  the  technical  order  number  and  volume,  figure  number 
and  title. 

3.  7.  3. 1.  8-  General  Information.  Any  Notes,  Cautions,  Warnings  which 
pertain  to  the  entire  activity  shall  be  provided  (e.  g. ,  Note  --  local  attitude 
must  be  known;  Warning  --  advise  tower  that  test  signals  will  be  transmitted 
on  a  specified  frequency). 

3.  7.  3. 2  Instructions  Page 

3.  7.  3.  2. 1  An  instructions  page  shall  consist  of  two  facing  pages  (when  using 
the  small  booklet  form)  with  the  instructions  on  the  left  and  the  associated 
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pictorials  on  the  right.  Each  page  will  have  the  following  information:  a)  vol¬ 
ume  number;  b)  page  number;  c)  subtitle  (optional),  the  same  format  for  ac¬ 
tivity  title  shall  be  used  for  subtitles;  d)  pictorial;  e)  Note /Caution /Warning; 
f)  instructions  (including  branching  instructions).  See  Figure  3.  6. 

3.7.  3.2.2  Pictorials.  Pictorials  shall  be  placed  on  the  right  side  of  the 
page  (or  page  facing  the  narrative  instructions)  and  shall  convey  contextual, 
location  and  tolerance  information. 

3.  7.  3. 2.2. 1  The  pictorial  shall  be  limited  to  only  the  equipment  upon  which 
the  actions  on  the  facing  pages  refer,  plus  sufficient  surroundings  to  allow  a 
technician  to  clearly  define  the  equipment  item  of  concern. 

3.  7.  3.  2.  2. 2  Callouts  or  identifiers  on  pictorials  shall  be  limited  to  seven, 
with  a  leader  line  connecting  the  nomenclature  to  the  correct  point  cn  the  il¬ 
lustration.  The  callouts  or  identifiers  shall  be  limited  to  only  those  used  in 
the  instructions  on  the  facing  page. 

3.  7.  3.2. 2.  3  When  an  equipment  item  is  first  illustrated  in  an  activity  and 
its  location  has  not  yet  been  specified,  a  general  locator  illustration  shall  be 
used  to  identify  the  location  of  the  equipment  item  of  concern  on  the  system. 

3.  7.  3.  2.  2.  4  Directional  arrows  shall  be  used  to  help  the  reader  orient  him¬ 
self  with  respect  to  the  illustration. 

3.  7.  3. 2. 2.  5  All  numerical  tolerances  will  be  repeated  on  the  illustration 
in  list  form  in  an  area  of  the  illustration  which  will  not  affect  the  readability 
of  the  identifiers  or  callouts. 

3. 7. 3. 3  Instructions. 

3.  7.  3. 3. 1  No  more  than  seven  instructions  shall  be  provided  on  one  page. 
More  than  seven  can  be  provided  if  additional  space  is  provided  between  each 
group  of  seven  tastes. 

3.  7.  3. 3.  2  Instructions  shall  be  placed  on  the  left  side  of  a  page  or  the  left 
facing  paje. 
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3.8  WRITING  STYLE 


3.8. 1  Mood.  The  second  person  imperative  shall  be  used  for  maintenance 
instructions.  The  third  person  indicative  shall  be  used  for  description  and 
discussion  statements.  The  second  person  imperative  mood  is  command 
language,  telling  the  technician  what  to  do,  e.g. ,  Set  power  switch  to  ON. 
Articles  shall  be  excluded  for  brevity.  The  third  person  indicative  mood 
shall  be  used  primarily  in  Notes,  Cautions  and  Warnings.  An  example  is 
"Man  A  starts  at  flight  station  and  goes  to  cargo  compartment". 

3.8.3  Sentence  Structure.  The  elements  of  a  sentence  should  be  arranged 
generally  in  the  following  order:  1)  subject,  2)  verb,  3)  object,  4)  predicate 
object,  5)  indirect  object. 

1.  Subject  --  implicit  only,  except  when  more  than  one  technician 
is  required. 

2.  Verb  --  select  from  verb  list  that  word  (or  phrase)  which  best 
describes  the  technician's  behavior  with  respect  to  the  object. 

3.  Object  --  the  specific  equipment  to  which  the  technician's  be¬ 
havior  is  directed. 

4.  Predicate  Object  --  the  term  (or  terms)  which  qualify  the  con¬ 
dition  of  the  object  (may  not  always  be  necessary). 

5.  Indirect  Object  --  the  location  of  the  object  (not  preferred  over 
pictorials  to  give  such  information). 

Example: 

(1)  --  (2)  Do  something  to  (3)  X  to  (4)  state  or  condition  Y. 

E.  g.,  (2)  Set  (3)  RUD  COMP  switch  to  (4)  OFF. 

Or 

(1)  —  (2)  Do  something  to  (3)  X  at  (5)  location  X. 

E  g. ,  (2)  Lower  (3)  cargo  door  to  (5)  ground. 
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Or 


(1)  --  (2)  Do  something  to  (3)  X  (4)  in  state  or  condition  Y  at  (5)  location  Z. 

E.g. ,  (2)  Set  (3)  MASTER  switch  to  (4)  NORM  position  on  (5)  IFF  control  panel. 

When  a  special  tool  is  called  out  as  part  of  a  step,  the  step  will  be  preceded 
by:  (1)  using  (2)  tool  name  (3)  step  statement. 

E.  g. ,  (1)  Using  (2)  snap-ringed  pliers  (3)  pull  bushing  from  hinge. 

j 

3.8.  3  Verb  List.  A  verb  list,  constructed  specifically  for  each  group  of 
users,  shall  be  a  part  of  this  specification.  A  verb  list  for  the  C-141A  mainte¬ 
nance  technicians  is  contained  in  the  appendix  for  this  volume.  Verbs  used  in 
any  instruction  shall  be  selected  from  the  list,  always  using  the  verb  with  the 
highest  order  of  preference. 

3.8.4  Nomenclature.  Paragraph  consistency  in  nomenclature  shall  be  main¬ 
tained  in  accordance  with  the  requirements  of  MIL-M -38730,  with  the  following 
modifications: 

3.  8.  4. 1  Consistency  shall  be  maintained  between  nomenclature  in  text  and 
in  callouts  on  illustrations  on  the  first  occurrence  of  an  equipment  item.  On 
subsequent  occasions,  if  there  is  no  other  name  with  which  it  might  be  confused, 
it  may  be  shortened.  For  example,  the  frequency  track  or  test  switch  may  be 
called  the  track  or  test  switch,  test  switch  or  simply  switch  if  no  ofher  switch 
has  been  mentioned  already  or  is  illustrated  on  the  same  frame. 

3.  8.  4.  2  Simple  identifying  nomenclature  may  be  provided  for  attaching  parts 
in  both  pictorial  callouts  and  text,  e.  g. ,  lower  attach  bolts. 

3.8.  4.3  Nomenclature  corresponding  to  that  appearing  on  the  equipment  in 
decals,  engraved  legends,  nameplates,  or  other  markings  shall  be  repeated 
verbatim  on  the  first  occurrence 

3.C.4.4  All  hardware  items  involved  in  a  task  shall  be  specifically  mentioned. 
Terminology  that  conveys  the  purpose,  function  or  nature  of  an  item  that  is  ir¬ 
relevant  to  the  task  requirement  shall  not  be  used.  For  instance,  the  spoiler 
center  wing  input  quadrant  need  not  be  called  such  in  an  instruction  to  insert 
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a  rig  pin.  The  presence  of  a  pictorial  showing  the  location  of  the  unit  enables 
the  instruction  to  be  written  simply:  "Insert  rig  pin  in  quadrant",  or  even  just 
"insert  rig  pin".  Modifiers  are  required  only  when  more  than  one  item  of  the 
same  object  nomenclature  is  acted  upon  in  the  same  task. 

3.8.5  Capitalization.  The  following  words  and  items  shall  be  capitalized: 
Note,  Caution,  Warning,  input  conditions,  title,  component  names,  control 
and  display  titles  as  engraved  on  the  equipment,  and  all  callouts  on  the  pic¬ 
torials.  Equipment  names  shall  not  be  capitalized  unless  they  are  so  engraved. 

3.  8.  6  Numbers.  When  using  numbers  in  texts,  write  them  out  if  they  are 
nine  or  less,  except  for  quoting  equipment  markings,  which  should  always  be 
written  as  the  technician  sees  them.  If  the  numbers  are  ten  or  higher,  they 
shajl  be  written  as  numerals. 

3.8.7  Tolerances. 

*  —  1  . - 

3.  8.  7. 1  When  numerical  tolerances  are  required,  the  step  shall  be  treated 
as  a  task.  The  tolerances  shall  be  written  at  the  end  of  the  step,  e.  g. ,  torque 
mounting  bolts  to  40  pounds  +  one  pound.  Most  measurements  of  length  should 
be  written  as  fractions  of  an  inch.  Decimals  would  usually  be  appropriate  if 
the  technician  uses  a  feeler  gauge. 

3.  8.  7.  2  Verbal  tolerances  (usually  called  results)  shall  be  treated  as  fol¬ 
lows: 


(a)  The  results  shall  be  listed  beneath  the  "do"  statement; 

(b)  No  more  than  two  results  shall  be  included  per  task  unless 
the  third  logically  closes  out  the  task;  if  more  than  two,  a 
new  task  shall  be  created. 

(c)  All  results  from  a  given  action  shall  be  placed  on  the  same 
page. 
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3.  8,  8  Shorthand  Notations.  If  the  same  equipment  has  been  discussed  on 
previous  pages  and  cannot  be  confused  with  other  equipment,  the  full  equip¬ 
ment /component  names  should  not  be  used  each  time.  For  example,  if  Dop¬ 
pler  Memory  Light  and  ihe  Ground  Speed  Indicator  Memory  Lights  are  used 
on  one  page,  or  even  the  previous  task  and  then  must  be  used  again,  they  can 
be  called  light  or  lights  in  the  text  unless  it  is  important  to  distinguish  between 
them. 

3.  8.  9  Supplies,  Special  Tools  and  Test  Equipment  Callouts.  Only  the  no¬ 
menclature  shall  be  used  in  calling  out  supplies,  special  tools  or  test  equip¬ 
ment  in  the  text.  Federal  specifications,  military  specifications,  or  part 
numbers  should  not  be  included  in  the  text. 

3.8. 10  Switches.  The  following  conventions  shall  be  adopted  for  writing  in¬ 
structions  with  switches.  For  switches  which  hold  their  position  once  they 
are  set,  write:  Set  (name)  switch  to  (position). 

For  spring-loaded  switches  which  do  not  hold  their  position,  write,  a)  for  a 
momentary  setting:  momentarily  hold  (name)  switch  to  (position),  b)  for  a 
longer  action  when  a  specific  setting  is  required:  place  (name)  switch  to 
(position)  and  hold  until  (result). 

3.8.  11  References.  References  in  the  text  shall  be  in  accordance  with 
MIL-M-38730  with  the  following  modifications: 

(a)  Refer  to  government  specifications  and  standards  only  in  iden¬ 
tifying  special  tools,  supplies,  spares,  etc.  References  shall 
be  placed  in  the  Ir  ut  Conditions  page,  and  in  case  of  multiple 
items  of  the  same  kind,  also  at  the  point  in  the  procedure 
where  the  item  is  used. 

(b)  Refer  to  items  as  shown  in  the  illustration  only  when  necessary, 
e.g. ,  position  Bell  Cranks  as  shown  in  illustration. 


(c)  Refer  to  illustrations  or  tables  in  the  Maintenance  Support  In¬ 
formation  Manual  by  number  and  title.  Reference  shall  be 


placed  both  in  the  Input  Conditions  page  and  at  the  point  in  the 
procedure  where  the  data  is  needed. 

(dj  Refer  to  other  tasks  of  the  same  activity  by  page  number,  or 
in  the  case  of  the  immediately  following  task,  by  the  phrase 
"next  task". 

(e)  Refer  to  other  activities  by  title  in  the  form  of  a  note,  as  re¬ 
quired  to  assure  efficient  use  of  job  guides  in  transferring 
from  one  activity  to  the  next. 

3.9  ARRANGEMENT  AND  TITLES 

Each  volume  shall  be  comprised  of  as  many  sections  as  there  are  activities 
contained  within  the  volume.  There  shall  be  no  chapters.  The  Input  Conditions 
page  will  be  the  first  page  of  each  activity.  Procedures  preparing  for  the  ac¬ 
tivity  of  concern,  when  applicable,  will  follow  the  Input  Conditions  page.  These 

pages  shall  be  followed  by  the  pages  covering  the  procedures  for  the  activity 

/ 

of  concern.  The  title  should  appear  only  in  the  Input  Conditions  page.  Iden¬ 
tifiable  segments  of  the  procedure  may  be  titled  when  such  differentiation  will 
help  the  user. 

3. 10  SPECIAL  ARRANGEMENT  FOR  MULTI-MAN  ACTIVITIES 

Whenever  the  nature  of  the  maintenance  activity  necessitates  more  than  one 
technician,  the  procedures  should  be  analyzed  to  determine  how  the  technicians 
must  interact.  The  arrangement  of  the  instructions  will  differ  depending  upon 
the  condition  of  interactions. 

3. 10. 1  Procedures  Using  Assistants  or  Support  from  Specialists.  A  re¬ 
quirement  for  one  or  more  assistants  shall  exist  whenever: 

(a)  The  activity  requires  cooperation,  coordination,  or  other 
teamwork  under  the  direction  of  a  primary  technician. 

(b)  The  activity  involves  large  or  heavy  items  that  would  be 
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dangerous  or  difficult  for  one  man  to  handle. 

(c)  Simple  observations  or  actions  must  be  taken,  in  conjunction 
with  actions  of  the  primary  technician  at  some  location  out  of 
his  sight  or  reach. 

Assistants  may  be  employed  when  the  procedure  can  be  accomplished  most 
effectively  by  their  presence,  if  they  perform  a  maximum  of  three  independent 
tasks  at  the  request  and  direction  of  the  primary  technician.  Tasks  for  an 
assistant  shall  all  be  written  exactly  as  those  for  the  primary  technician,  ex¬ 
cept  that  they  shall  be  introduced  by  the  phrase,  "request  that  assistant. ..." 
They  shall  be  incorporated  in  the  procedures  in  places  appropriate  for  proper 
coordination  and  smooth  flow.  Locator  information  shall  be  provided  as  nec¬ 
essary  for  assistants.  * 

The  number  of  men  required  shall  be  identified  in  the  Personnel  Required 
section  of  the  Input  Conditions  page.  The  role  of  each  man  shall  be  defined 
briefly  and  the  assistant  shall  be  so  identified. 

3.  10.  2  Multi -man  Activities.  When  two  or  more  technicians  must  perform 
more  than  three  tasks,  procedures  shall  be  prepared  separately  for  each  man. 

i 

Each  procedure  3uall  include  all  tasks  required  of  the  individual  during  the 
activity.  All  tasks  shall  be  written  as  for  a  solitary  technician.  Only  those 
tasks  actually  performed  by  the  individual  technician  shall  appear  in  his  re¬ 
spective  activity  procedures. 

3. 10.  2. 1  Personnel  Required.  The  number  of  men  required  for  the  activity 
and  their  location  shall  be  indicated  in  the  Input  Conditions  page.  The  techni¬ 
cians  shall  be  designated  as  Man  A,  Man  B,  etc.  The  specific  designation  is 
arbitrary  but  once  the  designation  is  made  it  should  be  used  consistently 
throughout  the  activity.  Location  information  shall  be  provided  in  the  Input 
Conditions  page  to  allow  the  technicians  to  proceed  to  their  respective  stations 
at  the  beginning  of  the  activity. 


3. 10.  2.  2  Special  Tools.  Special  tools  required  for  each  man  shall  be  speci¬ 
fied  in  the  Input  Conditions  page.  If  a  standard  tool  is  to  be  used,  this  should 
either  be  indicated  or  implied  such  that  the  technician  can  prepare  for  the  task 
of  concern. 

3. 10.  2.  3  Equipment  Condition.  Equipment  condition  applicable  to  each  man 
shall  be  specified  only  when  necessary.  No  attempt  should  be  made  to  specify 
equipment  condition  to  be  encountered  by  each  man  separately  unless  doing  so 
would  provide  useful  preparatory  information. 

3.10.2.4  Starting  Page.  A  special  section  of  the  Input  Conditions  page  shall 
be  provided  specifying  the  starting  page  for  each  man. 

3. 10.  2.  5  Division  of  Procedures.  Man  A' s  tasks  shall  not  be  presented  to 
Man  B  and  vice  versa,  except  in  those  cases  needed  to  clarify  coordination 
and  communication. 

3.10.2.6  Communication  Procedures.  The  communication  instruction  shall 
pick  up  both  men  at  that  point  in  the  activity  where  they  must  cooperate. 

(a)  Situation  1  --  when  one  man's  task  is  not  to  be  started  until  the 
second  man  completes  a  given  task.  A  note  shall  be  provided 
to  the  first  man  advising  him  not  to  start  until  a  report  is  re¬ 
ceived  from  the  second  man.  The  second  man  shall  be  inst^.icted 
to  report  when  he  completes  the  given  task,  and  the  instructions 
shall  be  incorporated  in  the  task.  A  description  of  the  nature  of 
the  report  shall  be  specified  for  each  report  and  each  response, 
e.g. ,  report  when  ready  to  observe  pointer;  do  not  start  until 
Man  A  reports  he  is  ready  to  observe  pointer. 

(b)  Situation  2  --  when  one  man  performs  a  given  task  and  the  second 
man  checks  the  equipment  response  to  the  task.  A  note  shall  be 
provided  to  the  first  man  not  to  start  until  the  second  man  reports 
he  is  ready.  A  one  sentence  description  of  the  equipment  action 
controlled  by  the  task  shall  be  included.  A  note  shall  be  provided 
to  the  second  man  indicating  that  the  task  is  in  response  to  an 
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action  by  the  first  man  and  to  report  when  ready.  Instructions 
shall  be  provided  in  each  task  description  telling  when  to  report. 

(c)  Situation  3  --  when  the  cooperative  task  may  require  repetition 
and  instructions  to  repeat  the  task  cannot  be  condensed.  A  short 
description  of  the  equipment  response  shall  be  provided  In  a  note 
preceding  the  task  to  the  man  checking  the  equipment  response. 

If  subsequent  cooperative  actions  are  different  from  those  in  the 
completed  action,  they  should  be  treated  the  same  as  Situations 
1  and  2.  If  subsequent  cooperative  actions  are  the  same  as  those 
of  the  completed  action,  the  ground  rules  for  repeated  tasks  or 
sequences  shall  be  used. 

3. 11  SPECIAL  ARRANGEMENTS  FOR  REPEATED  TASKS,  SEQUENCES, 

COMBINED  ACTIVITIES,  AND  SPECIAL  INSTRUCTIONS. 

3. 11. 1  Repeated  Tasks.  Repeated  tasks  will  generally  involve  a  maxi¬ 
mum  of  four  steps.  The  special  treatment  for  repeated  ta3ks  specified  in 
this  section  can  be  used  when  the  following  conditions  are  met: 

(a)  Tlu  task  in  no  way  involves  danger  to  the  technician  or  the 
equipment. 

(b)  The  sequence  of  steps  within  the  task  is  always  the  same. 

(c)  The  task  is  repeated  at  leasi  once. 

(d)  The  task  is  not  longer  than  four  steps. 

(e)  Not  more  than  seven  steps  intervene  between  the  first  and 
the  subsequent  presentation  of  the  task  (Note:  each  task  can 
contain  as  many  as  three  steps). 

(f)  No  numerical  reference  is  involved. 

NOTE 

The  basic  approach  for  repeated  tasks  is  different  from  the  job  guide  in  that 
the  intent  is  to  "train"  the  technicians  to  perform  the  task  the  first  time  the 
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task  occurs  and  thereafter  ju3t  to  refer  to  the  task.  This  requires  a  des¬ 
criptive  title  for  the  task  which  can  be  repeated  and  makes  sense  \o  the  tech¬ 
nician,  e.g, ,  take  station  bearing,  check  Doppler  lock-on,  etc.  T  he  approach 
also  requires  presentation  of  information  in  such  a  way  as  to  facilitate  reten¬ 
tion.  The  information  must  not  overburden  the  experienced  technician  who 
does  not  need  the  training  information. 

3. 11. 1. 1  Approach.  Select  a  descriptive  title  for  the  task.  Provide  a  brief 
description  (25  words  or  less)  of  what  the  technician  is  supposed  to  do  and  how 
the  equipment  responds,  in  the  form  of  a  note  preceding  the  task. 

The  format  is  basically  the  same  as  used  in  presenting  tasks.  The  difference 
is  that  the  note  should  be  presented  in  descriptive  form.  The  training  note 
should  be  used  generally  when  a  task  requires  a  certain  degree  of  psycho¬ 
motor  proficiency  which  is  difficult  to  divide  into  procedural  steps.  For 
example: 

(a)  Aligning  something  which  is  motor-driven  and  the  rate  is 
independent  of  the  control.  This  frequently  requires  a  series 
of  very  small  movements  and  close  observation  of  the  display. 

(b)  Working  on  tasks  requiring  close  coordination,  especially 
when  the  equipment  response  is  rapid. 

(c)  Any  alignment  requiring  setting  of  multiple  controls  or  dials. 
Example: 

NOTE 

Doppler  lock-on  is  indicated  when  the  PRESS  TO  TEST  on  the  indicator  goes 
out  after  a  ground  speed  is  selected  on  the  simulator. 

1.  Set  simulator  GROUND  SPEED  selector  to  200  knots.  Check 
that  lock-on  occurs  within  30  seconds. 
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2.  Check  for  lock-on  within  30  seconds  at  each  of  four  other 

ground  speeds:  240  knots,  280  knots,  320  knots,  400  knots. 

3. 11. 2  Repeated  Sequences.  Repeated  sequences  are  those  cases  when 
a  group  of  tasks  is  repeated  within  an  activity.  Repeated  sequences  occur 
primarily  during  Operational  Checkout,  although  they  may  also  appear  in 
Adjust.  The  primary  reason  for  such  repeats  is  that  many  systems  are  re¬ 
dundant  and  all  redundancies  need  vo  be  checked  out. 

The  following  conditions  must  be  met  before  the  repeated  sequence  approach 
can  be  used: 

(a)  Two  or  more  tasks  are  repeated  in  sequence. 

(b)  If  reference  information  is  used,  the  same  reference  holds  true 
for  each  repeat. 

(c)  The  tasks  are  identical  except  a  different  control  or  display  within 
the  set  is  used,  e.g. ,  one  of  the  ADF  indicator  sets  of  controls. 

3. 11.  2. 1  Approach.  An  explanatory  page  shall  be  presented  at  the  begin¬ 
ning  of  the  sequence  which  shows  the  controls  and  displays  to  be  used,  the  set 
within  which  an  individual  control  or  display  exists,  the  nomenclature  used  to 
refer  to  a  set,  and  the  location  of  the  sets.  The  task  shall  be  written  as  a 
Standard  Operating  Procedure,  i.e. ,  the  instructions  shall  not  be  specific  to 
any  single  use.  Thus,  specific  controls  and  displays  should  'ot  be  identified; 
only  the  set  3hould  be  identified,  e.g.,  compass  rather  than  pilot's  or  co¬ 
pilot's  compass;  ADF  indicator  rather  than  ADF-1  indicator. 

A  "go  to"  task  shall  be  provided  at  the  completion  of  the  sequence.  The  "go 
to"  task  should  provide  instructions  on  the  conditions  under  which  the  sequence 
should  be  repeated  and  the  next  page  to  go  to  if  the  necessary  repeats  are 
completed. 


3. 11.3 


Combined  Activities.  Combined  activities  consist  of  two  or  more 


functions  and/or  items  sharing  a  common  Input  Conditions  page  and  shall  be 
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handled  as  a  single  package.  The  most  usual  cage  is  the  Combination  of  Re¬ 
move  and  Install  functions  for  a  given  end  item. 

3.11.3.1  Order  of  Presentation.  In  combining  activities,  the  major  break 
shall  be  between  men  for  multi-man  activities.  The  secondary  break  shall  be 
by  function,  and  the  third  order  break  shall  be  between  end  items.  The  fol¬ 
lowing  input  conditions  locator  indicates  this  hierarchy. 

NOTE 

Man  A:  Remove  nose  cowl  starts  on  page  3. 

Remove  seals  starts  on  page  4. 

Install  seals  starts  on  page  5. 

Install  nose  cowls  starts  on  page  6. 

Man  B:  Remove  nose  cowl  starts  on  page  7. 

Remove  seals  starts  on  page  8. 

Install  seals  starts  on  page  9. 

Install  nose  cowl  starts  on  page  10. 

The  activities  shall  be  presented  for  each  man  in  the  order1  in  which  they  would 
normally  be  accomplished. 

3.11.2  Page  Divisions.  In  combined  activities,  the  start  of  a  new  activity 
shall  require  the  start  of  a  new  page.  In  sequences  where  removal  or  instal¬ 
lation  procedures  are  presented  for  more  than  one  end  item,  it  is  not  nec¬ 
essary  to  start  a  new  page  with  each  new  end  item,  e.g. ,  remove  seals  and 
support  fittings.  This  is  especially  true  if  the  parts  are  interconnected  so 
that  they  cannot  be  removed  or  installed  separately,  or  if  the  procedures  are 
so  short  that  the  complete  procedure  for  two  or  mere  end  items  can  be  pre¬ 
sented  on  a  single  page. 

3. 11.  3.  3  Activities  Titles.  The  Input  Conditions  and  special  set-up  pages 
(i.e. ,  electrical  and  hydraulic  shutoff)  shall  carry  the  full  title  of  the  package, 
encompassing  all  of  the  activities  within  a  package;  e.g. ,  remove  and  install 
nose  cowl  and  seals. 
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3.  11.3.4  Activity  Endings.  The  phrase  "end  of  activity"  shall  appear  at 
the  end  of  each  activity  for  each  man's  pages  within  a  combined  package.  See 
Figure  3.  8.  Within  a  function  group  (e.  g. ,  Removes),  the  phrase  shall  not 
appear  between  end  items.  Instead,  a  branching  note  shall  handle  the  con¬ 
tingency. 

3.11.4,  Special  Instructions.  Routine  procedures  which  must  be  performed 
more  than  once  in  an  activity  shall  be  presented  as  special  instructions.  Ref¬ 
erence  to  the  start  of  the  appropriate  special  instruction  shall  be  a  standard¬ 
ized  note,  followed  by  a  task  directing  accomplishment  of  the  required  pro¬ 
cedure,  at  each  point  within  the  activity  at  which  the  procedure  must  be  per¬ 
formed.  Example:  A  special  instruction  may  be  provided  for  installing  safety 
wire  for  every  type  of  turn  buckle  installation.  At  each  point  where  the  pro¬ 
cedure  must  be  performed,  a  note  "special  instruction  for  safetying  turn 

buckles  is  found  on  page _ and  a  single  step  task  "safety  wire  turn  buckle!' 

shall  be  provided. 

3.12  NOTES,  CAUTIONS,  AND  WARNINGS 

Notes,  Cautions,  and  Warnings  shall  be  provided  in  accordance  with  MIL-M- 
38730. 

3.  13  NUMBERING 

3. 13. 1  Volumes.  Each  volume  shall  be  assigned  a  volume  number,  with 
the  first  volume  starting  with  1.  When  systems  are  divided  into  volumes,  the 
numbers  of  the  volumes  shall  be  in  consecutive  order. 

3. 13.  2  Pages.  Pages  shall  be  numbered  consecutively  only  within  an 
activity,  i.e. ,  a  seeiion.  Each  activity  shall  be  assigned  a  number  in  accord¬ 
ance  with  the  location  of  that  activity  in  relation  to  the  other  activities  in  the 
volume. 

An  individual  page  shall  have  the  activity  number  followed  by  the  page  number 
within  that  activity.  Thus,  the  input  conditions  page  for  the  first  activity  in 
the  volume  will  be  1-1.  The  second  page  for  that  activity  will  be  1-2,  the 


third  page  will  be  1-3,  etc.  The  input  conditions  page  for  the  second  activity 
will  be  2-1. 


3. 13.  3  Tasks.  The  tasks  shall  be  numbered  only  in  accordance  with 
their  arrangement  on  a  given  page.  Thus,  the  tasks  on  each  page  shall  be 
numbered  separately. 

3. 14  PREPARATION  OF  REPRODUCIBLE  COPY 

Unless  otherwise  specified,  the  final  copy  shall  be  prepared  from  an  oversized 
reproducible  copy.  The  reduction  shall  be  no  less  than  25%.  The  type  size 
specified  in  this  section  will  be  for  the  original  reproducible  copy  which  will 
be  reduced  by  no  more  than  25%. 

3. 14. 1  Title  Pages.  Specific  title  information  shall  be  furnished  by  the 
procuring  activity.  The  requirements  of  MIL -M- 38730  shall  apply  except 
that  the  title  page  will  be  the  reduced  size  of  5  inches  by  6-1/2  inches.  See 
Figure  3. 1  for  format. 

3. 14.  2  List  of  Effective  Pages.  This  listing  shall  contain  a  complete  list 
of  all  pages  in  accordance  with  MIL-M-38730  and  MIL-M-4410E  except  it  will 
be  on  the  booklet  size  pages,  i.  e. ,  5  inches  by  6-1/2  inches.  See  Figure  3.  2 
for  format. 


3. 14.3  Table  of  Contents.  The  table  of  contents  shall  be  presented  in 
a  matrix  form  with  equipment  items  arranged  by  systems  serving  as  rows 
and  maintenance  functions  serving  as  columns.  The  column  headings  identi¬ 
fying  the  maintenance  functions  will  be  typed  in  12  point  Mid-Century  type 
style  using  a  proportional  spacing  typewriter.  The  rows  shall  be  typed  in  12 
point  Gothic  Face  type  style  using  a  proportional  spacing  typewriter.  The 
entries  in  the  cells  shall  be  the  number  assigned  to  the  activity,  which  shall 
be  in  the  order  of  arrangement  within  the  book.  See  Figure  3.  3  for  format. 

3. 14.4  Input  Conditions.  The  titles  for  input  conditions  will  be  in  12  or 
14  Gothic  Face  using  a  proportional  spacing  typewriter.  The  body  of  the  in¬ 
put  conditions  will  be  typed  in  12  point  Gothic  Face.  Page  numbers  shall  be 
placed  on  the  lower  left  corner  and  volume  number  on  the  lower  right  corner 
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of  the  left  side  page.  The  order  will  be  reversed  for  the  right  side  page, 
i.e. ,  page  number  on  the  lower  right  corner  and  the  volume  number  on  the 
lower  left  corner.  See  Figure  3.  4  for  format. 

3. 14.  5  Instruction  Pages.  The  instruction  pages  will  be  typed  in  12  point 
Roman  (IBM  Documentary  or  equivalent).  Each  paragraph  shall  be  numbered. 
A  paragraph  shall  be  comprised  of  no  more  than  four  sentences,  generally 
three.  Each  sentence  will  be  a  step.  A  paragraph  is  equivalent  to  a  task. 

See  Figures  3.  5,  3.  6,  Ci.  7,  and  3.  8  for  format. 

3.  14.  6  Illustrations.  There  shall  be  an  illustration  for  each  page  of  nar¬ 
rative  instructions  and  on  the  facing  page.  Identifiers  on  illustrations  will  be 
in  14  point  Gothic  Face  using  proportional  spacing  typewriter.  Line  width 
shall  hold  true  upon  25%  reduction.  Page  numbers  shall  be  placed  in  the  lower 
right  corner  and  volume  numbers  shall  be  placed  in  the  lower  left  corner. 

See  Figure  3.6  for  format. 

3. 14.  7  Index  Volume  Pages.  The  index  volume  shall  be  typed  with  the 
same  type  style  as  the  instruction  pages.  Reference  shall  be  made  only  to 
volumes. 

3.15  COVERS  AND  BINDERS 

Covers  and  binders  shall  be  as  outlined  in  MIL-M-4410E  for  pocket-sized 
manuals  with  the  exception  of  size.  The  covers  shall  be  approximately  5 
inches  by  6-1/2  inches. 

3.  15.  1  Binders.  Two-piece  combs  with  sliding  back  or  metal  ring  binders 
should  be  used.  Only  the  volume  number  shall  be  imprinted  on  the  binder, 
using  siik  screen  techniques. 

3.  15.  3  Cover  Copy.  Information  for  copy  shall  be  furnished  by  the  pro¬ 
curing  agency.  See  Figure  3.  1  for  format. 

3.16  PHOTOLITH  NEGATIVES /PHOTO  DIRECT 

The  requirements  of  MIL-M-38730  are  applicable  except  as  specified  herein. 


3. 16. 1  Photo  Direct.  For  reasons  of  economy  on  limited  distribution  of 
printed  matter,  the  photo  direct  process  of  offset  plate  making  may  be  used. 
Authority  for  use  of  this  process  shall  be  issued  by  the  procuring  agency.  It 
is  recommended  that  prior  to  photo  direct  plate  making,  one  complete  set  of 
negatives  be  produced  and  stored  for  insurance  purposes. 
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REMOVE  AND  INSTALL  NOSE  LANDING  GEAR 
AERODYNAMIC  BAFFLE  ASSEMBLY 


INPUT  CONDITIONS 


Applicoble  Seriol  Na, 

All 

Supplies 

One  circuit  briaU"  Icfce1  to  indicate  mointenoi.ee  in  progress. 

Three  lobels  to  indicate  maintenance  in  progress. 

One  maintenance  in  progress  tagf  No.  1492. 

Personnel  Required:  Two 

Primary  technician  starts  at  flight  station  to  deenergize  hydraulic  and 
electrical  power.  Moves  to  NLG  wheel  well. 

Assistant  ot  NLG  wheel  well  supports  baffle. 

Equipment  Condition 

Nose  londing  gear  must  be  extended. 

Nose  ground  sofety  pin  must  be  installed. 

Applicable  IPB 

T.O.  1C-141A-4,  Volume  V,  figure  77,  Nose  landing  Gear  Door 
Mechonism. 


WARNING 

3e  sure  that  electrical  power  rc  system  remains  off  until  this  activity  is 

completed. 

Be  sure  that  they  hydraulic  system  No.  2  remains  depressurized  until 
this  activity  is  completed. 
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Figure  3.4  Input  Conditions 
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Opu  &  Clow 


REMOVE  AND  INSTALL  NOSE  UNDING  GEAR 
AERODYNAMIC  BAFFLE  ASSEMBLY 

Deenergize  electrical  power. 


1 .  Open  and  label  LANDING  GEAR 
CONT  circuit  breaker. 
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Figure  3.5  Preparation  Procedures 
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STEP 

V 


TASK- 


l.j  Rotate  HDG  SEL  control  to  90  j 
j_degrees._[" Check  that  flashing  line . 
appears  at  270  degrees. 


.2.  Rotate  HDG  SEL  control  to  180  \ 
^  degrees.  Check  that  flashing  line' 
\  appears  at  180  degrees. 


3.  Rotate  HDG  SEL  control  to  270 
degrees.  Check  that  flashing  line 
appears  at  90  degrees. 


4.  Rotate  HDG  SEL  control  to  zero 
degrees.  Check  that  flashing  line 
appears  at  zero  degrees. 


5.  Place  PATT  switch  at  PENCIL. 
Check  that  targets  disappear  for 
approximately  20  seconds  and  then 
reappear. 
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Figure  3.7  Activity  Parts 
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INSTALL  NOSE  LANDING  GEAR  UP-DOWN  LOCK  ACTUATOR 


8-5 


1,  Remove  plugs  from  ports.  Screw 
elbows  into  actuator. 


2.  Place  a  new  washer  on  each  crank. 
Install  actuator  with  pi  stem  rod  end 
on  crank  attached  to  strut. 


3.  Install  washers  and  screw  on  nuts. 
Torque  nuts  to  720  (l  60)  inch- 
pounds. 


4.  Install  cotter  pin. 


5.  Screw  on  three  hydraulic  lines  onto 
elbows,  matching  label  on  line  with 
label  on  port. 


6.  Request  that  specialist  bleed  nose 
gear  hydraulic  system. 


NOTE 

The  illustration  contains  a  listing  of 
the  activities  which  must  now  be 
accomplished. 


END  OF  ACTIVITY 


VOL.  16 


Figure  3.8  End  of  Activity  Notation 
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APPENDIX 

FORMATTING  VERB  LIST 

In  the  following  list,  each  verb  is  defined  in  terms  of  one  or  more  meanings 
associated  with  aircraft  maintenance.  A  simple  sentence  has  been  provided 
for  each  usage.  A  number  entry  in  the  preference  rank  column  indicates  the 
standing  of  that  verb  compared  to  others  with  the  same  or  similar  meaning 
(highest  rank  is  1).  Any  synonyms  with  W'hi.oh  the  verb  was  ranked  are  listed, 
in  terms  of  their  own  ranking.  If  a  synonym  holds  first  rank,  it  is  underlined. 
Where  necessary,  special  notes  are  also  included.  Lower  ranking  verbs  can 
be  used  when  the  first-ranked  verb  is  particularly  awkward  or  misleading  in 
a  given  statement. 
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inspection  results  to  determine  to  determine  need  for  repairs. 

system  or  equipment  condition  or 

capabilities. 
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in  a  storage  battery  by  the  passage  before  making  a  specific  gravity 

of  a  direct  current  through  in  the  check, 

opposite  direction  to  that  of  the 
discharge. 


I 


Coordinate  To  bring  into  a  eommon  action.  Coordinate  the  activities  of  man  B 

movement  or  condition.  and  man  C. 
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to  be  free  from  water  Dry  bearings  with  low  -pressure 
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1*  ABSTRACT 


This  report  describes  the  latest  phase  In  the  program  to  develop  and 
evaluate  PIMO  (Preaentation  of  Information  for  Maintenance  and  Operation); 
a  job  guide  concept  applied  to  maintenance.  Between  August  1969  and  April 
1969,  a  teat  was  conducted  at  Charleston  AFB,  South  Carolina,  to  deter¬ 
mine  the  cffectivenesi  of  PIMO.  Three  immediate  behavioral  effects  were 
expected;  1)  reduction  in  maintenance  time,  2)  reduction  in  maintenance 
errors,  and  3)  allow  usage  of  inexperienced  technicians  with  no  significant 
penalty.  Experienced  and  Inexperienced  Air  Force  technicians  performed 
maintenance  on  C-141A  aircraft  using  PIMO  Job  Guides  presented  in  audio¬ 
visual  and  booklet  modes.  Performance  was  measured  in  terms  of  time  to 
perform  and  procedural  errors.  The  performance  was  compared  with  the 
performance  on  the  same  jobs  by  a  control  group,  i.e.,  experienced  tech¬ 
nicians  performing  in  the  normal  manner.  The  following  conclusions  were 
drawn  from  the  test  results:  1)  after  initial  learning  trials,  both  experi¬ 
enced  and  inexperienced  technician*  using  PIMO  can  perform  error-free 
maintenance  within  the  same  time  as  experienced  technicians  performing 
in  the  normal  manner,  2)  inexperienced  technicians  perform  as  well  as 
experienced  technicia.u.  when  both  use  PIMO,  3)  there  is  no  significant 
difference  between  audio-visual  and  booklet  modes,  4)  the  uaers  revealed 
an  overwhelmingly  positive  reaction  to  PIMO,  and  5)  the  nance  im¬ 

provements  provide  the  capabilities  to  significantly  impiv.  tem  per¬ 
formance  defined  in  terms  of  departure  reliability,  lime-i.  lntenance, 
and  operational  readiness.  This  report  also  presents  a  description  of  the 
recommended  operational  system,  specifications  and  guidelinea  for  PIMO 
format  development,  including  troubleshooting. 
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